Do Directionality and Network Size Affect Network Structure in Online Social Networks? by Mayande, Nitin V. & Weber, Charles
Portland State University 
PDXScholar 
Engineering and Technology Management 
Faculty Publications and Presentations Engineering and Technology Management 
2019 
Do Directionality and Network Size Affect Network 
Structure in Online Social Networks? 
Nitin V. Mayande 
Portland State University 
Charles Weber 
Portland State University, webercm@pdx.edu 
Follow this and additional works at: https://pdxscholar.library.pdx.edu/etm_fac 
 Part of the Communication Technology and New Media Commons, and the Social Media Commons 
Let us know how access to this document benefits you. 
Citation Details 
N. Mayande and C. Weber, "Do Directionality and Network Size Affect Network Structure in Online Social 
Networks?," 2019 Portland International Conference on Management of Engineering and Technology 
(PICMET), Portland, OR, USA, 2019, pp. 1-18. 
This Article is brought to you for free and open access. It has been accepted for inclusion in Engineering and 
Technology Management Faculty Publications and Presentations by an authorized administrator of PDXScholar. 

































































	    
 
 




























 !!  !  














" !	  

















































and Mayande [121])' %	




#  # )
	   (Edwards [52])
)$   	  
	 






 (Aral, et al. 
[10], Cha, et al. [40] [41], Li and Bernoff [71], Mayande [76], 











































 	 4   ' +



















		 	   














	 		  
 	
























	 ) "		 
*	




















 8	  	 
*	


















	 (Erds and Rényi [53])' + 	 	
#

	  	 
	 
  *	































































)  ) 	
 
	 	
































































	 	   






Bailey [13], Luhmann [74], Miller [81], Parson, [90])
$		







[60], Rogers [98], Tichy, et al. [105])' "network flows
(Aral & Walker [11] [12], Burt et al. [36], Dellarocas et al. 
[46], Hodas and Lerman [63], Weber and Mayande [121]) 	
$  	
 	   
)	
 









$(Bristor [30], Burt [32], Burt and Doreaian 
[35], Duhan et al. [51], Money et al. [84]) 


 [121] * 





[81] [90] [121]) 











$	(Bourdieu [27], Burt 
[33] [34], Coleman [43], Putnam [97]) *(Allen 
[6], Burt [31], Granovetter [60])
) 
	([6] [27] 









	 (Cartwright [39], March [75], Simon 
[101])'
A. Topological Organization of Social Networks 









































" 	   	)  
	 $$  
"		 %
 

































 		 		   	) )$ 
  	
	 $	  		


























































































	   

















	 * 	 	
 	  	))	 )












$$#	 	 		 	'" 
















  ) 	 

















	 $$#))  
##' +	
)	   	 ) 		
 	 		




































# 	) 	 (Miller [81])   #
 	
 	  *







'  	)  





































E Groups: 	 
	
































E Supranational systems: #
	






































































































   








 	 		 
	' +
	 	 	 	
.$










 Diffusion of Innovations [98](*		,#





























 * 	) )





























































































































































    



































 	 ' 0 .)$ ) $$ 
   		
)
	












	 ) 		 ) 			*  ) '





















 	 #$ 












































	  	 	 3
 	  



















   
	
 
 * 		  	  	 
) 	 




































































*   	
# 









#   




































	$	   (Weber and Mayande 
[121]).  
	 




 FFF $$ (e.g., Burt [32], Granovetter [60], 













  $$ (Dodds et al. [47] [48], 





   $ 		  




























		$(e.g., Burt, [31], 

























   # ))
	 (e.g., Weber, 
















A. Research Design 
")	$
		$$.)	



































	 	 	 	 	
' 0	)  	 












































B. Data Collection and Filtration 
"	 
	$$				)
[79]  	$	* $$	










































  	 	  
$$	



























	(Goggins and Petakovic 
[58])












C(Mayande and Weber [79], p. 3)'




























  [79], p. 3, B	
#	$	)
	3		>5



















    	














-"  H 5' 7* 






















































C. Variables and Measures (Wassermann and Faust [109]) 
1) Networks, Vertices and Edges  
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(i,j)  E is a link, if i  j ;    (2) 
(i,j)  E is a loop, if i = j .  (3) 

















































*   	)	$





































D = A2 ,     (5) 






i,j = 0 ,     (7) 
 R8
385' 











 	 [109])' 		 








# 	  	 *	 
 	 #$ 	 	#	'
)
 	 ' [87]   	 	
# 









	  	 #$
S3:5  		 
)   	
# 







































































 	 *	. 
 	 
	 G8' "  


	 	$' " * 






















	)  	 	  	 $  # 
  #$ 3("5
(Wasserman and Faust [109])'"




























R = Ei,j_2dir / Ei,j_n2dir .  (12) 
6) Control Variable: Network Size  
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